ABSTRACT: Fourteen taxonomic characters have been studied in three wild plant species in El-Riyadh city; Francoeuria crispa, Zilla spinosa and Rumex vesicarius; collected from three different habitats. The results of this study revealed that the habitats have insignificant effect on the leaf characters in spite of the slight effect on the general status, fruiting stage and color of the plants. Cross correspondence analysis between the habitats revealed that the variations were within the confidence limits. It is concluded that leaf characters can be used as an effective selection criterion for classification.
Introduction
Morphological changes in response to environmental disorders are known as phenotypic plasticity, whereas internal changes are considered adaptation. Taxonomists have to be accurate in deciding whether the studied characters are according to environment or specified to that plant. Radford (1986) stated that evidence from plant morphology provided the basic language for plant characterization, identification, classification and relationships. Thus, vegetative, morphological characters, especially that of the leaf, have been employed as a basis for classification since the early days of taxonomy. In fact, vegetative characters can be unreliable because of the similarity between unrelated species, but even so Davis and Heywood (1973) deplored the neglect of morphological characters as one of the most serious errors which delay the achievement of a natural system. Schlichting and Levin (1984) , Schlichting (1986) , Sultan (1987) , Pianka (1988) and Grime (1994) have indicated the response of plants to environmental changes which may be under genetic control or may evolve under selection. In the last case, new traits evolved which allowed species to adjust to new environments (Mazer and Gorchov, 1996) . Dunn and Sharitz (1991) and Mazer and Wolfe (1992) 
Materials and Methods
The materials were collected from three different habitats in El-Riyadh city; 1 -El-Nargis district, north El-Riyadh, in which the soil is dry, hard, with high salt contents and covered with rocks, 2 -The beginning of El-Riyadh El-Kharj road, south east El-Riyadh, in which the soil is calcareous, loamy and affected by the nearby factories and 3 -Wadi Hanifa, south El-Riyadh, in which the soil is sandy with a high water content. These habitats are completely different in their soil characteristics (Taia and El-Ghanem, 2001 ). At least 20 specimens from each species per location were used. All the specimens were collected during the middle of February 2002. The first three characters were measured in the field, while the rest were studied in the laboratory at El-Riyadh. For plant moisture contents 100 grams of the shoot system was dried at 95 ºC overnight. The data obtained from each species/location were summarized using a CHANDAT computer programme. Then a cross correspondence analysis for the summarized data was carried out to evaluate the effect of the habitats on the studied characters. Table 1 summarizes the studied characters and their status in the different species gathered from the three habitats. F. crispa in the first location (El-Nargis district) is more widely distributed than in the other two locations. But, in spite of its abundance it was dry, short, the colour of the plant was whitish green and it was sparsely branched. In the second location (El-Riyadh-El-Kharj road) the density of the plant was low but it was flourishing and was taller, although it was still whitish green and the branches were few. In Wadi Hanifa F. crispa was moderately abundant and the plants were flourishing, being tall, bright green and with many branches. In the three habitats there were neither fruits nor flowers. Zilla spinosa is widely distributed in the first location, and its status was very good. It was flourishing, being tall and green in color but the branches were few. The distribution of Z. spinosa in the second location was sparse, but even so its status was very good as in the first location. This species was moderately abundant in Wadi Hanifa and indicated its good status with many branches. The plants were in the fruiting stage in the three locations, but the density of the fruits was higher in the first location.
Results
The data obtained for R. vesicarius were completely different from that of the previous two species. Its presence in Wadi Hanifa was less than in the other two habitats. At the same time, plants found in Wadi Hanifa were dry, short, olive green, not branched and without any fruits, whereas in the first two locations it was dense and flourishing, slightly taller, green in color, with few branches and in the fruiting stage.
Leaf characters for the three species were more fixed, whereas the moisture contents of the plants differed slightly according to the location. These results are demonstrated in Figures 1, 2 , and 3. The cross correspondence analysis between each pair of habitats shows that the differences between the habitats were within the confidence limits. Accordingly the effect of the habitats on the studied characters were insignificant.
Discussion
The effect of habitat type on vegetation has recently been discussed (El-Demerdash et al.,1995; Taia and El-Ghanem, 2001 ). But how much the variations in the soil characters and the surrounding environment affect the phenotypic characters of the same species has gained less attention. Schlichting and Levin (1984) have noticed the effect of environmental conditions on the morphology of annual Phlox. Dunn and Sharitz (1991) found that the water available to the plant, besides the light intensity and temperature, altogether can have a direct effect on the phenotypic characters of M. keisak, especially the shoot length. This corresponds with our data, as the three chosen habitats have different soil types, water contents and chemical constituents (Taia and El-Ghanem, 2002) . Even so, the changes in the morphological characters in the studied species were insignificant. The observable changes were only in the color of the plant, its status, degree of branching and fruiting stage. These characters can be due to the water available to the plants, which differ according to the habitats and the soil salt contents. Mahmoud et al. (1985) pointed to the effect of environmental conditions, especially soil salinity, on the structure of the vegetation and degree of speciation. Meanwhile, they neglected the effects of environmental changes on morphology. Our results show that the main factor affecting the plant is water availability and this may be due to the studied species allocated under the same climatic factors. Alawi and Abulfatih (1996) have found that the taxonomic characters in Calotropis procera grown in two altitutidinal ranges were uniform and this is what we found in the results obtained. Our data reveal that the change in habitats which completely differ in their soil structure and constituents (Taia and El-Ghanem, 2002) has little effect on the phenotypic characters of the plants. The cross correspondence analysis between habitats revealed that the habitats have insignificant effect on the morphological characters and accordingly we can rely on these in taxonomic works.
